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Abstract 
Marine prokaryote (including Archaea and Bacteria) play key roles 
in marine biogeochemical cycling, but their genetic diversities in 
Chinese coastal waters is still unknown. In this study, the recently 
developed molecular technique--the restriction fragment length 
polymorphism (RFLP) technology has been applied to the studies of 
prokaryote diversity in the study area. By construction of clones library, 
prokaryote diversity and the communicate structures of marine 
planktonic bacteria and archaea has been compared between different 
site in the East China Sea (ECS) and the South China Sea (SCS). 
Results showed that, the bacteria and archaea assemblages were of 
abundant diversity. Different communities structures pattern is 
corresponded with ambient physiochemical parameters, and the 
difference of predominant group in each sites indicate their different 
ecological function in different area, which show significant correspond 
relationship with their habit environment.  
In this study, main conclusions were showed as below: 
(1) Bacterial diversity in the station ECS4 showed that, the 
predominate group of bacteria in this area is so different Compared with 
the previous study. By compared with the bacterial community structure 
in the other sites of this area, shows the great difference between them, 
suggesting the complicated ecological environment in this area. 
(2)Difference of bacterioplanktonic diversity between sites in the 
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relationship with hydrographic condition and physicochemical 
characters. In the open ocean site, Sta. ECS2, ECS8 has the similar 
community structure, characterize with the α-andγ- proteobacter, is 
difference with those in Sta. ECS4, ECS6, which is characterize with the 
β- proteobacter. 
(3)The genetic diversity of natural occurreing marine prokaryote 
implied their function them may play. The occurrence of diverse 
bacteria group may play an impotant role in the carbon\nitrogen\sulphur 
cycling, indicated that there were flourishing biogeochemical cycling.  
(4)It’s the first time to study the genetic diversity of planktonic 
archaea in chinese coast waters. It was characterized by two main 
group—Marine Group I Archaea—Crenarchaeota and Marine Group II 
Archaea—Euryarchaeota, and the former contributed the major portion 
of the library of the Yangtze River estuarine area. 
(5) Archaeal communities of two closely sites obviously show 
different distribution patterns, indicated the possible influence of the 
intrusion of the Taiwan warm current and other physiochemical 
characters. 
The present study reveals the community’s structures of marine 
prokaryote in Chinese coastal water, and the relationship between their 
distribution and the environment characters. This study offer some basic 
knowledge about the genetic diversity of marine planktonic bacteria and 
archaea, and can be a reference for the assessment and prediction of the 
future marine environmental changes in Chinese coastal water. 
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了不少令人振奋的成就：首先是 20 世纪 70 年代发现了海洋异养细
菌在海洋生态系统占有很大的生物量，并发现它们在海洋生态系统
中的起重要作用（Hobbie et al., 1977）；之后的研究导致许多重
要海洋光合营养微生物类群的相续发现与确认，如海洋中的独特类
群的聚球藻、原绿球藻的相续发现（Waterbury et al., 1979; 
Johnson & Sieburth, 1979），直到 近，又有新的、重要的微生物
类群不断地被发现，如 近在海洋中发现的一种新型的光合营养微
生物--好氧不产氧光合营养细菌（Aerobic Anoxyenic Phototrophic 
Bacteria, AAPB），改变了人们对海洋生态系统及全球生态系统碳循






































































统中扮演着独特的角色(Campbell et al., 1998; Delong, 1992; Delong 
et al., 1994; Fuhrman, 1997; Fuhrman et al., 1998; Huber et al., 1995; 







































Upham (1944) 描述了 60 个能够在海洋肉汤培养基中进行好氧生长
的细菌新种并依此评价海洋微生物的多样性。1977 年科学家Hobbie
等使用荧光显微镜对海洋微生物进行计数，并发现在海洋中存在大
量的浮游细菌，在营养丰富的海岸海洋浮游细菌可达 6.3×10P9 P 个/L，
即使在 4,200 m深的贫营养的深海中细菌数量也有 3.4×10P7 P 个/L
（Hobbieet al., 1977）。 
原核生物在海洋浮游生物中广泛分布，并且与其它海洋生物有
密切联系；它们在海洋表层水及海洋沉积物中占有很大的丰度。大
小在 0.2-2.0 um之间的海洋“超微型浮游生物”（marine 
picoplankton），在 200m以浅的海洋表层水的平均丰度约为 5×10 P5P 个
/mL，在 200m以深的海水的平均丰度约为 5×10 P4 P 个/mL (Sieburth et 
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1998)。沉积物中的细菌个数较难测定，Fenchel(1992)估算了一个近
岸海洋沉积物 1cm柱含有 4×10 P10 P 个细菌以及 10P8 P个含叶绿素a
（chlorophyll a, Chl.a） 的微生物。目前估计海洋表层沉积物细菌丰
度估计在 10P4 P~10 P7 P个/g，全球海洋表层沉积物（0-10 cm）存在的细菌
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图 1.1 微生物在海洋生态系统中的作用 










































生产”作用（bacterial secondary production），相当于初级生产的 10
－30％。1983 年 Azam 等科学家又提出了“微食物环”（microbial 
loop）的概念，认为相当数量的有机物是通过原核生物和微型的真
核生物的作用，转化成的颗粒有机物，通过微型的草食性捕食者的
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